Introduction

25
Elastic anomalies have been reported to occur across structural, electronic, and magnetic Landau theory can be used to attribute the structural-induced elastic anomalies to a 37 spontaneous strain in crystals [17, 18] . This method, which involves analysis of the Landau was taken from its equation of state reported in a previous X-ray diffraction study [23] .
96
Using the derived C ij of the crystal, the adiabatic bulk and shear moduli (K S and G) were 
137
Of particular interest are the observed elastic anomalies between 42.4 to 46.5 GPa: drastic 138 softening occurs in four elastic constants, C 11 , C 33 , C 12 , and C 13 , while stiffening occurs in C 44
139
and C 14 (Fig. 3) . This abnormal elastic behavior coincides with significant changes in Raman 
Analysis of the Born criteria using these equations shows that 
where V is the unit-cell volume, n is the LS fraction, σ i and σ j are the ith and jth stress 158 component, respectively, in the Voigt notation, and G is the Gibbs free energy. The 159 expansion of the general formulation to the six elastic compliances of the rhombohedral 160 crystal can be expressed as:
These equations were applied to model the high-pressure experimental C ij data shown in Fig. from 59% respectively, and C 12 and C 13 are softened so drastically that they become negative at around 45.2 GPa. On the other hand, C 44 and C 14 jump by 25% and 80%, respectively, across 182 the spin transition. As a result, K S decreases to almost zero within the spin transition, V P
183
drops by a maximum of 40%, and V S and G are slightly enhanced. Furthermore, the LS state 184 of magnesiosiderite has drastically different V P and V S anisotropies than that of the HS state.
185
Within the spin transition, V P anisotropy experience a sharp drop while V S splitting 186 anisotropy is enhanced and then drops. It should be noted that slight deviations between the 187 experimental data and modelled curves may be due to a pressure gradient in sample chamber 188 that can result in local inhomogeneity in the ratio of HS and LS states (Fig. S4) . 
195
Poisson's ratio is another important parameter to constrain the mechanical and acoustic
196
wave properties of the crystal, and is often defined as: 
